Recent advances in cucurbit downy mildew research and their contribution to the development of integrated protection of cucurbits by Lebeda, Aleš et al.
Ecology, Evolution and Organismal Biology
Proceedings, Presentations and Posters Ecology, Evolution and Organismal Biology
2019
Recent advances in cucurbit downy mildew
research and their contribution to the development
of integrated protection of cucurbits
Aleš Lebeda
Palacký University
Eva Křístková
Palacký University
Božena Sedláková
Palacký University
Mark P. Widrlechner
Iowa State University, isumw@iastate.edu
Follow this and additional works at: https://lib.dr.iastate.edu/eeob_ag_conf
Part of the Ecology and Evolutionary Biology Commons, Horticulture Commons, and the Plant
Pathology Commons
This Conference Proceeding is brought to you for free and open access by the Ecology, Evolution and Organismal Biology at Iowa State University
Digital Repository. It has been accepted for inclusion in Ecology, Evolution and Organismal Biology Proceedings, Presentations and Posters by an
authorized administrator of Iowa State University Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Lebeda, Aleš; Křístková, Eva; Sedláková, Božena; and Widrlechner, Mark P., "Recent advances in cucurbit downy mildew research and
their contribution to the development of integrated protection of cucurbits" (2019). Ecology, Evolution and Organismal Biology
Proceedings, Presentations and Posters. 3.
https://lib.dr.iastate.edu/eeob_ag_conf/3
Integrated Protection in Field Vegetables 
IOBC-WPRS Bulletin Vol. 142, 2019 
pp. 1-4 
 
1 
 
 
Recent advances in cucurbit downy mildew research  
and their contribution to the development  
of integrated protection of cucurbits  
 
Aleš Lebeda1*, Eva Křístková1, Božena Sedláková1, Mark P. Widrlechner2 
1
Palacký University in Olomouc, Faculty of Science, Department of Botany, Šlechtitelů 27, 
Olomouc-Holice, Czech Republic; 
2
Iowa State University, Departments of Horticulture and of 
Ecology, Evolution and Organismal Biology, Ames, IA 50011, USA 
*E-mail: ales.lebeda@upol.cz 
 
 
Key words: Pseudoperonospora cubensis, virulence variation, race-specificity, sources of 
resistance, fungicide resistance  
 
Extended abstract: Knowledge of the recent distribution, host range, virulence, DNA 
profiles, and resistance to fungicides of  Pseudoperonospora cubensis (Berk. & M. A. Curtis) 
Rostovzev, and sources of host resistance to this pathogen are reviewed (Lebeda and Cohen, 
2011; 2012; Cohen et al., 2015). P. cubensis is widely distributed in all continents, with a 
high capacity to adapt to changing environmental conditions and new regions. Its host-plant 
range includes more than 60 species and 20 genera of Cucurbitaceae (Lebeda and Schwinn, 
1994; Lebeda and Cohen, 2011). P. cubensis exhibits clear host specialization, with shifts in 
host range and an increasing spectrum of new host species (Lebeda et al., 2011). 
Temporal shifts to higher virulence levels and more complex virulence patterning within 
pathogen populations has been recorded in the Czech Republic (Lebeda et al., 2013 a, b), 
Israel (in 2002) (Cohen and Rubin, 2012), and the USA (in 2004) (Ojiambo and Holmes, 
2011; Thomas et al., 2017). Pathotypes have been described, and a triple-tetrade code 
proposed and used for their denomination (Lebeda and Widrlechner, 2003; Lebeda et al., 
2013 a, b). A differential host set for racial determination and denomination is under 
development (Lebeda et al., unpubl., 2017). 
Forty-five different reaction patterns were recorded from the interaction of 115 Cucumis 
melo accessions to 8 isolates of P. cubensis with different levels of virulence; most C. melo 
accessions were highly susceptible to all isolates; but PI 315410 (VIR 5682) was resistant to  
5 isolates. Because of race-specificity in host-pathogen interactions, resistance breeding is 
rather difficult and resistance typically not stable (Lebeda et al., 2016 b). Race-specific 
response to Pseudoperonospora cubensis was proved by in vitro tests of 97 accessions of 
Cucurbita germplasm to 11 isolates of cucurbit downy mildew; resistance to all isolates was 
detected among wild and weedy accessions of Cucurbita agryrosperma, which is partially 
crosscompatible with the economically important C. pepo, nad offers a potential source for 
breeding downy mildew resistant squash and pumpkins (Lebeda et al., 2016 b). 
There is known enormous variation in populations of P. cubensis in fungicide resistance 
(Lebeda and Cohen, 2012). In-vitro tests of fungicide efficacy in 2001-2014 showed various 
effects in Czech P. cubensis populations. Fungicide sensitivity was determined by a floating 
leaf disc bioassay (Urban and Lebeda, 2007). Fosetyl-Al (Aliette 80 WP) and propamocarb 
(Previcur 607 SL) were highly effective to Czech strains of P. cubensis in contrast of 
inefficacy of metalaxyl (Ridomil Plus 48 WP) from 2001 to 2011 (Urban and Lebeda, 2007; 
Pavelková et al., 2014). From 2005 to 2011 new fungicides (metalaxyl-M /Ridomil Gold MZ 
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68 WP/, cymoxanil /Curzate K/ and dimethomorph /Acrobat MZ/) were screened (Pavelková 
et al., 2014; Lebeda et al., 2017). Metalaxyl-M was ineffective however since 2010 its 
efficacy has increased slightly. Cymoxanil showed a very low efficacy during the period of 
study except the year 2009. Frequency of sensitive/moderately resistant/resistant strains to 
dimethomorph varied significantly during seven-years of screening and there was recorded a 
temporal shift towards higher sensitivity on all concentrations in Czech P. cubensis 
populations. From 2012 to 2014, efficacy of two new commonly used and registered 
fungicides (fluopicolide, propamocarb-hydrochloride /Infinito/and azoxystrobin /Ortiva/) was 
screened (Lebeda et al., 2017). As well as there has been continued monitoring of cymoxanil, 
dimethomorph and metalaxyl-M efficacy. Efficacy of fungicides against Czech P. cubensis 
populations varied among the years. Cymoxanil was ineffective in contrast to 100% efficacy 
of dimethomorph and fluopicolide and propamocarb-hydrochloride. Efficacy of metalaxyl-M 
was high on contrary to very low efficacy of azoxystrobin. 
P. cubensis populations are genetically very variable on the global level (Quesada-
Ocampo et al., 2012; Polat et al., 2014). Changes in the genetic structure of populations of  
67 P. cubensis isolates collected in the Czech Republic and other European countries during 
1995-2012 were detected by Multilocus sequence analysis (MLSA) of four mitochondrial and 
two nuclear DNA regions (Kitner et al., 2015). These changes may be associated with 
recently reported shifts in virulence (Lebeda et al., 2013 a, b; 2014).  
Data on host-range changes, spatio-temporal variability in virulence and fungicide 
resistance, confirm the high micro-evolutionary potential of P. cubensis populations and more 
detailed research is required for a better understanding of these host-pathogen interactions as 
well as for more efficient disease management. All these information are crucial for 
development efficient methods of integrated control of field cucurbits against cucurbit downy 
mildew. 
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